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DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: enclosure of 
appendix is improper. An appendix is limited to enclosure of a sequence listing table or 
a computer program listing (see MPEP § 608.05). Otherwise, information contained 
within the appendix should be incorporated into the specification or filed through an IDS. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1 - 3 and 8 - 1 1 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Shlafman (US Patent Pub. 2002/0065755 A1). 

Regarding Claim 1, Shlafman discloses a machine-based method comprising: 
■ receiving data representing current prices of options on a given asset 
("Typically, processor receives as input information regarding trends 
governing the behavior of a certain asset, preferably along with a group of 
other related assets and/or other variables... Alternatively or additionally, 
processor may be programmed to extract trend and variance 
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characteristics from raw data regarding the asset itself and other related 
factors." - see paragraph 0042), 

■ by machine, performing computations to derive from said data an estimate 
of a corresponding implied probability distribution of the price of said asset 
at a future time ("A method for trading in a financial derivative of an 
underlying asset includes determining a trend predictive of a future value 
of the asset and a predicted variance of the future value. Responsive to 
the trend and the variance, a density function is calculated, which is 
indicative of a probability distribution of the value at a first time in the 
future." - see abstract), and 

■ making information about said probability distribution available within a 
time frame that is useful to investors ("...a trading decision is made with 
regard to the derivative of the asset based on the density function." - see 
abstract). 

Regarding Claim 2, Shalfman discloses a method in which the data represent a 
finite number of prices of options at spaced-apart strike prices of the asset, and also 
including: 

■ calculating a set of first differences of said finite number of prices to form 
an estimate of the cumulative probability distribution of the price of said 
asset at a future time (see equation 10, paragraph 0056). 

Regarding Claim 3, Shalfman discloses a method also including: 
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■ calculating a set of second differences of the finite number of strike prices 
from the set of first differences to form an estimate of the probability 
distribution function of the price of said asset at a future time (see 
equation 21, paragraph 0078). 

Regarding Claim 8, Shalfman discloses a machine-based method comprising: 

■ receiving data representing current prices of options on a given asset, the 
options being associated with spaced-apart strike prices of the asset at a 
future time ("Typically, processor receives as input information regarding 
trends governing the behavior of a certain asset, preferably along with a 
group of other related assets and/or other variables... Alternatively or 
additionally, processor may be programmed to extract trend and variance 
characteristics from raw data regarding the asset itself and other related 
factors." - see paragraph 0042), 

■ the data including shifted current prices of options resulting from a shifted 
underlying price of the asset, the amount by which the asset price has 
shifted being different from the amount by which the strike prices (grid 
points) are spaced apart, ("Additionally or alternatively, integrating the 
density function includes computing an integrated value of the function at 
each of a plurality of grid points in a coordinate space, wherein the value 
of the asset is represented by a coordinate in the space." - see paragraph 
0026). ("Alternatively or additionally, recalculating the density function 
includes interpolating the density function intermediate the grid points so 
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as generate a smooth function over a selected range of calculation." - 
see paragraph 0027), and 
■ by machine, performing computations to derive from said data an estimate 
of a quantized implied probability distribution of the price of said asset at a 
future time, the elements of the quantized probability distribution being 
more finely spaced (interpolating) than for a probability distribution derived 
without the shifted current price data. ("A method for trading in a financial 
derivative of an underlying asset includes determining a trend predictive of 
a future value of the asset and a predicted variance of the future value. 
Responsive to the trend and the variance, a density function is calculated, 
which is indicative of a probability distribution of the value at a first time in 
the future." - see abstract). ("Alternatively or additionally, recalculating the 
density function includes interpolating the density function intermediate the 
grid points so as generate a smooth function over a selected range of 
calculation . Preferably, computing the integrated value includes 
computing the value and a first derivative of the density function at the 
second time, and interpolating the density function includes fitting 
polynomial functions between the grid points so as to match the value and 
the first derivative of the density function computed at each of the grid 
points. - see paragraph 0027). 
Regarding Claim 9, Shlafman discloses a machine-based method comprising: 
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■ receiving data representing current prices of options on a given asset, the 
options being associated with spaced-apart strike prices of the asset at a 
future time ("Typically, processor receives as input information regarding 
trends governing the behavior of a certain asset, preferably along with a 
group of other related assets and/or other variables... Alternatively or 
additionally, processor may be programmed to extract trend and variance 
characteristics from raw data regarding the asset itself and other related 
factors." - see paragraph 0042), 

■ bv machine, performing computations to derive from said data an estimate 
of a implied probability distribution of the price of said asset at a future 
time, the mathematical derivation including a smoothing operation ("A 
method for trading in a financial derivative of an underlying asset includes 
determining a trend predictive of a future value of the asset and a 
predicted variance of the future value. Responsive to the trend and the 
variance, a density function is calculated, which is indicative of a 
probability distribution of the value at a first time in the future." - see 
abstract) ("40. A product according to claim 39, wherein the instructions 
further cause the computer to interpolate the density function intermediate 
the grid points so as generate a smooth function over a selected range of 
calculation." - see Claim 40), and 

■ making information about said probability distribution available within a 
time frame that is useful to investors. 
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Regarding Claim 10, Shlafman discloses a method in which the smoothing 
operation is performed in a volatility domain. ("40. A product according to claim 39, 
wherein the instructions further cause the computer to interpolate the density function 
intermediate the grid points so as generate a smooth function over a selected range of 
calculation." - see Claim 40) 

Regarding Claim 11, Shlafman discloses a method in which the smoothing 
operation is performed in the domain of the option prices or in the domain of the 
probability distribution. ("40. A product according to claim 39, wherein the instructions 
further cause the computer to interpolate the density function intermediate the grid 
points so as generate a smooth function over a selected range of calculation." - see 
Claim 40). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shalfman in view of Makivic (US Patent 6,061,622). 
Shlafman discloses a method comprising: 

■ bv machine, performing computations that use using Monte Carlo 
techniques to estimate a probability distribution of the value at a future 
time T of a portfolio that includes the option. ("Monte Carlo methods can 
be used to simulate the behavior of the underlying asset and/or derivative 
over time." - see paragraph 001 1). 

Shlafman does not teach a method comprising: 

■ defining a current value of an option as a quadratic expression that 
depends on the difference between the current price of the option and the 
current price of the underlying security. 

Makivic disloses a method comprising: 

■ defining a current value of an option as a quadratic expression (quadratic 
trend - see col. 16, line 57) that depends on the difference between the 
current price of the option and the current price of the underlying security. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified Shalfman by incorporating the definition of a 
current value of an option as a quadratic expression, as was done by Makivic to provide 
an additional source of analytical data to the system user. 

Conclusion 



Application/Control Number: 09/641,589 Page 9 

Art Unit: 3628 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The reference cited to Recovering an Asset's Implied PDF from 
Option Prices: An Application to Crude Oil during the Gulf Crisis, William R. Melick and 
Charles P. Thomas, Journal of Financial and Quantitative Analysis, March 1997, vol. 32, 
no. 1, pp. 91 - 115, is considered to be relevant to the claimed invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Borlinghaus whose telephone number is (703) 
308-9552. The examiner can normally be reached on 8:30am-5:00pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hyung Sough can be reached on (703) 308-0505. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



*** 
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